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Traditional major cardiovascular disease (CVD) risk factors include dyslipidemia, 
hypertension, smoking, diabetes, and obesity. Tea is rich in various bioactive 
substances such as tea polyphenols, theaflavins, and tea polysaccharides. Due to the 
regulatory effects on multiple pathways and its anti-inflammatory and antioxidant 
properties, these active substances have shown significant efficacy in regulating 
dyslipidemia, hypertension, diabetes, obesity, and cardiac autonomic function. 
Additionally, tea possesses anti-inflammatory and antithrombotic properties, 
making it a promising dietary supplement for nutritional interventions in the 
primary and secondary prevention of CVDs. However, the complex composition 
of tea, although shown to have certain effects in vivo, does not fully elucidate the 
specific mechanisms of action. Moreover, the varying application methods across 
different studies lead to differences in intervention effects and dose–response 
relationships, sometimes resulting in contradictory findings. This article reviews 
the potential benefits, mechanisms of action, and application methods of tea for 
cardiovascular risk factors, elucidating its potential as a nutritional intervention.
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1 Introduction

Cardiovascular diseases (CVDs) are significantly influenced by several risk factors, 
including dyslipidemia, hypertension, smoking, diabetes mellitus, and obesity (1). These 
factors are widely recognized not only in adult populations but are increasingly prevalent 
among children and adolescents. This shift has resulted in a higher incidence of early 
atherosclerosis and cardiovascular events (2, 3).

Obesity, in particular, exhibits a close relationship with other cardiovascular risk factors such 
as hypertension, diabetes, and hyperlipidemia, thereby forming a complex and interconnected 
network of risk factors (4). Additionally, smoking is a critical behavioral risk factor that further 
elevates the risk of CVDs, especially in individuals with other metabolic abnormalities (5).

Therefore, the early identification and management of these risk factors are essential to 
mitigate the incidence and mortality associated with cardiovascular diseases (6). Recent 
research has also identified additional potential independent risk factors, including gender 
differences, aging, and psychosocial factors, which warrant further exploration and 
consideration (7, 8).

The management of these risk factors includes both pharmacological and 
non-pharmacological approaches. Pharmacological treatments encompass lipid regulation, 
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blood pressure control, diabetes treatment, as well as symptomatic 
treatment for other independent risk factors. For patients already 
diagnosed with atherosclerotic cardiovascular diseases, anti-
inflammatory and antithrombotic interventions are also considered 
crucial for controlling underlying risk factors.

Non-pharmacological treatments include lifestyle modifications, 
nutritional interventions, physical activity, and psychological 
interventions. The importance of non-pharmacological treatments has 
been increasing in light of changes in social environment, shifts in 
health awareness, and the continuous development of adjunctive 
therapies. Numerous studies have confirmed that effective management 
of these risk factors can significantly improve disease symptoms and 
reduce the recurrence and rehospitalization rates of CVD, thereby 
extending patient life expectancy and improving quality of life.

Nutritional interventions cover four main areas: dietary 
structure, obesity and weight management, fat and sugar intake, 
and the use of dietary supplements. The goal is to prevent and 
actively improve cardiovascular diseases through nutritional diets. 
Tea, as a soft drink, is rich in phenols, polysaccharides, and 
flavonoids, and has high nutritional and health value. These 
components have been shown to have positive effects on reducing 
the risk and progression of CVD, making tea a suitable dietary 
supplement for cardiovascular disease needs (9). Tea can 
be  classified into six categories based on the degree of 
fermentation: green tea, white tea, yellow tea, oolong tea, black 
tea, and dark tea. A large body of clinical and mechanistic research 
supports that the chemical components in tea have positive effects 
on lipids, blood pressure, diabetes, obesity, inflammation, 
and thrombosis.

2 Chemical composition of tea

Tea contains various chemical constituents including tea 
polyphenols, tea pigments, tea polysaccharides, tea saponins, 

alkaloids, aromatic substances, vitamins, amino acids, and a small 
amount of inorganic substances. Tea polyphenols and tea 
polysaccharides are considered the primary sources of the health 
benefits of tea, and their content varies depending on the type and 
degree of fermentation.

Catechins are the most significant chemical constituents of tea 
polyphenols, accounting for about 60–80% of the total tea polyphenols. 
They can be  divided into four categories: epigallocatechin gallate 
(EGCG), epigallocatechin (EGC), epicatechin gallate (ECG), and 
epicatechin (EC) (10). During tea fermentation, some catechins are 
oxidized to theaflavins, resulting in a decrease in the total catechin 
content (from approximately 172.8 mg/g to 48.2 mg/g), and an 
increase in theaflavins (from approximately 17.9 mg/g to 43.4 mg/g) 
(11). The antioxidant activity of theaflavins is lower than that of 
catechins and includes four isomers: theaflavin (TF1), theaflavin-3-
gallate (TF2A), theaflavin-3′-gallate (TF2B), and theaflavin-3,3′-
digallate (TF3) (12).

Tea polysaccharides are non-starch bound acidic polysaccharides 
composed of neutral sugars, uronic acids, and proteins. The 
monosaccharide components of tea polysaccharides primarily include 
rhamnose, arabinose, xylose, mannose, glucose, galactose, and fucose 
(13). The variation in the monosaccharide composition and content, 
as well as differences in polysaccharide structures across different 
types of tea, suggest that tea polysaccharides are unique components 
of tea (Figure 1).

3 Benefits and mechanisms of tea on 
cardiovascular risk factors

3.1 Lipids

Dyslipidemia is considered a critical factor in atherosclerosis and 
related cardiovascular events. The association between low-density 
lipoprotein and other apolipoprotein B-containing lipoproteins and 

FIGURE 1

Heart and cardiovascular risk factors.
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cardiovascular event risk has also been confirmed through Mendelian 
randomization studies in humans (14). Moreover, studies have shown 
that tea consumption not only significantly improves hyperlipidemia but 
also reduces the risk of coronary atherosclerotic heart disease (15, 16).

Early studies attributed the lipid metabolism-enhancing effects of 
tea to the role of caffeine in promoting fat breakdown (17). However, 
recent findings demonstrate a significant positive correlation between 
the active components of tea and its lipid-lowering and antioxidant 
properties. These effects may be associated with increased excretion of 
bile acids and cholesterol, as well as enhanced activities of catalase and 
glutathione peroxidase (18). Cross-sectional studies indicate that 
women aged 20 to 48 derive higher average antioxidant capacity and 
anti-lipid oxidative damage benefits from dietary intake of total 
flavonoids and theaflavins in tea compared to vitamins and 
anthocyanins (19). Raederstorff et al. observed a reduction in intestinal 
cholesterol absorption rates in rats from 73.7 to 62.7% when exposed to 
an intervention of 0.5 g/kg epigallocatechin gallate (EGCG) compared 
to 0.1 g/kg. Correspondingly, in vitro experiments demonstrated that 
EGCG dose-dependently decreased cholesterol solubility in micelles, 
suggesting that it may improve lipid metabolism by inhibiting the 
solubilization of cholesterol in the digestive tract and reducing its 
absorption (20). Furthermore, thearubigins have been shown to elevate 
conjugated bile acid levels, suppress the intestinal FXR-FGF15 signaling 
pathway, reduce cholesterol and fat synthesis, and activate alternative 
bile acid synthesis pathways to promote fat breakdown (21). Kashif et al. 
examined the effects of catechins, theaflavins, and freeze-dried ginger 
extracts in hyperglycemic, obese, and liver-impaired rats. Their findings 
revealed that catechins significantly improved body weight, cholesterol 
(−11.03%), and low-density lipoprotein (LDL) (−14.25%), with 
enhanced results when combined with theaflavins (22). Fu et al. (131) 
further identified that theaflavin (TFDG) lowered fasting blood glucose 
and lipid concentrations by upregulating the Nrf2 signaling pathway 
and circ-ITCH expression. Their research validated the antioxidant 
properties of TFDG and its beneficial effects on liver and kidney 
function, as well as cellular structural integrity (23).

While research has shown that tea and its components can 
improve blood lipid levels, combining tea with other interventions 
may result in enhanced effects (24, 25). However, the relationship 
between tea-based intervention strategies and the regulation of blood 
lipids remains an area of significant interest. Elke et al. (132) conducted 
a study involving 102 participants with mild-to-moderate 
hypercholesterolemia (TC: 5.70 ± 0.74 and/or LDL-C: 
3.97 ± 0.61 mmol/L) using tea components and cellulose as 
interventions. Although total cholesterol (TC) and low-density 
lipoprotein cholesterol (LDL-C) levels decreased over the intervention 
period, no statistically significant difference was observed compared 
to the placebo group. It was concluded that the lipid-lowering effects 
of tea could not be confirmed at a daily dosage of 75 mg theaflavins 
and 150 mg catechins, whether applied individually or in combination 
(26). Patricia et  al. (133) found in their study on type 2 diabetes 
patients undergoing standard therapy and statin treatment that a 
12-week intervention with 400 mg green tea extract (90% total 
polyphenols, 80% total catechins, 45% EGCG, and 1.0% caffeine) did 
not significantly alter blood lipid or glucose levels compared to 
placebo. However, the green tea extract positively impacted arterial 
health by reducing the central arterial augmentation index 
(−3.05 ± 10.8% vs. 6.7 ± 0.1%), suggesting an improvement in arterial 
stiffness (27). The dosages of tea components applied in the above 

studies showed no significant intervention effects; however, alternative 
dosages or the use of brewed tea were not further investigated. In 
contrast, Bianca et  al. (134) evaluated a six-week intervention 
involving combined supplementation of fish oil (1.7 g EPA + DHA/
day), plant sterol-enriched chocolate (2.2 g/day), and green tea 
(~170.8 mg/day) in 53 statin-intolerant type 2 diabetes patients. 
Responders (n = 10) continued with a 12-week statin dose-reduction 
combined with supplementation. No significant differences were 
observed in lipid levels or inflammatory response improvements 
compared to standard therapy (28). Shun et al. (135), in a double-
blind, placebo-controlled study, demonstrated that a four-week 
intervention with 165 mg mono-glucosyl hesperidin and 387 mg 
green tea catechins significantly reduced triglyceride (TG) levels (29).

In summary, tea’s lipid-improving effects may be  more 
pronounced when combined with pharmaceutical or supplementary 
interventions, rather than relying solely on tea or its extracts. 
Independent application of tea extracts may not achieve optimal 
outcomes for blood lipid regulation (Figure 2).

3.2 Blood pressure

Hypertension is a common cardiovascular disease characterized 
by elevated blood pressure. It causes target organ damage through 
hemodynamic changes and, in conjunction with other risk factors, 
increases the risk of cardiovascular diseases and events (30). 
Retrospective studies by Jonathan et al. (136) observed that long-term 
regular tea consumption led to an average reduction of 2–3 mmHg in 
systolic and diastolic blood pressure in elderly women, with 
particularly notable effects at a daily intake of 250 mL. However, the 
study did not specify the actual concentration or type of tea consumed 
(31). Similarly, a study conducted in Taiwan involving 1,507 
tea-drinking participants examined the impact of tea consumption on 
the risk of developing hypertension. The results revealed that habitual 
moderate tea consumption (120 mL/day for more than one year) 
significantly reduced the incidence of hypertension (32). Furthermore, 
a meta-analysis of randomized controlled trials demonstrated that tea 
components reduced oxidative stress and inflammatory responses 
while improving vasodilation associated with blood pressure changes 
(33). These findings provide supporting evidence for the long-term 
use of tea as a potential strategy for the prevention and management 
of hypertension.

Furthermore, clinical research shows that acute tea consumption 
significantly increases systolic and diastolic blood pressure after 
120 min, although subjects showed the lowest digital volume pulse 
stiffness index (34). Jonathan et al. (136) also confirmed that acute tea 
consumption raised systolic blood pressure within three hours (35). 
The acute rise in blood pressure from tea consumption may be due to 
caffeine, but long-term tea consumption has a positive effect on blood 
pressure regulation, potentially related to polyphenolic compounds 
(Figure 3).

Hyperhomocysteinemia-associated hypertension is gaining 
increasing attention in clinical diagnosis and treatment, as it is also a 
risk factor for atherosclerotic cardiovascular disease (36). Long-term tea 
consumption has been shown to improve endothelial function, reduce 
hemodynamic-mediated vascular dilation, and thereby improve blood 
pressure levels. These effects may be associated with the inhibition of 
angiotensin by tea pigments and theaflavins (37–39). Lili et al. (137) 
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FIGURE 3

Chemical content of tea (93) (Sorted by white tea, green tea, yellow tea, oolong tea, black tea, and black tea categories. White tea includes Gongmei 
white tea, Shoumei white tea, White Peony tea; green tea includes Dianqing tea, Dongting Biluochun tea, Duyun Maojian tea, Enshi Yulu tea, Lu’an 
Guapian tea, Lushan Yunwu tea, Taiping Houkui tea, Xihu Longjing tea, Yongxi Huoqing tea; yellow tea includes Huoshan large yellow tea, Junshan 
Yinzhen tea, Mengding Huangya tea, Weishan Maojian tea, Yuan’an Luyuan tea; oolong tea includes Fenghuang Shuixian tea, Luohan Chenxiang tea, 
Tieguanyin tea, Wuyi Rock tea; black tea includes Dianhong Congou black tea, Keemun black tea, Lapsang Souchong black tea, Yichang Congou black 
tea; and dark tea includes Fuzhuan Brick tea, Liupao tea, Pu-erh tea, Qingzhuan Brick tea, Tibetan tea).

FIGURE 2

Chemical composition of tea.

https://doi.org/10.3389/fnut.2025.1530012
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org


Xu et al. 10.3389/fnut.2025.1530012

Frontiers in Nutrition 05 frontiersin.org

demonstrated that epigallocatechin gallate (EGCG), due to its potential 
antioxidant and anti-inflammatory activities, significantly improved 
cerebrovascular damage in rats induced by high Hcy levels. It also 
increased glutathione levels, enhancing antioxidant capacity (40). Tea 
polyphenols and bioflavonoids were found to inhibit DNMT-mediated 
DNA methylation, which partially restored HUVEC cell damage 
induced by high Hcy levels and reduced PAI-1 activity (41, 42). Notably, 
the risk of high Hcy levels may be positively correlated with the intake 
of black or green tea due to individual differences in the methylation of 
polyphenolic compounds. In contrast, oolong tea consumption was not 
associated with an increased risk of high Hcy levels. Moreover, 
theaflavins in oolong tea exhibited protective effects against 
Hcy-induced endothelial damage (43–45).

Hypertension and cellular damage are closely linked, and their 
treatment are crucial for improving cardiovascular diseases (46). 
Catechins, major antioxidant components of tea polyphenols, improve 
oxidative stress in cardiomyocytes by reducing reactive oxygen species 
production in cells and mitochondria and decreasing antioxidant 
factor consumption. This process may depend on the inhibition of 
inflammation-related pathways, leading to a reduction in interleukin-8 
(IL-8) production (47). Aravind et al. (138) demonstrated that EGCG 
not only inhibited the NF-κB pathway, reducing the transcription of 
downstream inflammatory factor genes, but also decreased type II 
coronary endothelial cell extravasation and monocyte adhesion. This 
blocked cell activation and further validated the positive role of EGCG 
in mitigating inflammatory responses and maintaining vascular 
homeostasis (48).

The regulatory effects of tea on blood pressure vary across studies, 
which may be closely linked to differences in tea types and intervention 
dosages. Marjan et al. (139) conducted a meta-analysis of five RCT 
studies involving 408 participants, finding that habitual tea 
consumption reduced SBP and DBP by approximately −3.53 mmHg 
and − 0.99 mmHg, respectively. The blood pressure reduction was 
more pronounced with tea consumption durations of ≥3 months, with 
green tea showing greater efficacy in lowering blood pressure 
compared to black tea (49). Additionally, Biesinger et al. (140) used a 
combination of phytochemicals (grape seed and skin extract 330 mg, 
green tea 100 mg, resveratrol 60 mg, and a mixture of quercetin, 
ginkgo, and bilberry 60 mg) for placebo-controlled crossover 
intervention in metabolic syndrome subjects with elevated blood 
pressure, finding that phytochemical supplements reduced mean 
arterial pressure and diastolic pressure by 4.4 mmHg. Although 
participants’ blood pressure improved in this study, the complexity of 
the chemical combination used means the improvement cannot 
be solely attributed to green tea (50). A clinical randomized crossover 
trial found that taking three capsules of 500 mg green tea extract 
(260 mg polyphenols) daily for four weeks significantly reduced 24-h 
systolic blood pressure (−3.61 ± 1.23 vs. 1.05 ± 1.34 mmHg), daytime 
systolic blood pressure (−3.61 ± 1.26 vs. 0.80 ± 1.57 mmHg), and 
nighttime systolic blood pressure (−3.94 ± 1.70 vs. 1.90 ± 1.66 mmHg) 
in prehypertensive obese women, although there were no significant 
differences in diastolic pressure and other parameters (51).

3.3 Diabetes

Type 1 diabetes, type 2 diabetes, and prediabetes are considered 
independent risk factors for CVDs. Patients with these conditions 

have a 2–4 times higher likelihood of developing CVDs compared to 
healthy individuals. When CVDs coexist, the risk of major 
cardiovascular events and all-cause mortality increases (52–55). 
Improving glycemic and lipid metabolism, controlling blood pressure, 
and reducing insulin resistance are critical strategies for mitigating the 
risk of diabetes as a CVD risk factor. A cohort study indicated that 
overweight/obese type 2 diabetes patients who consume more than 5 
grams of green tea daily and have been drinking green tea for over 
40 years are associated with a 50% reduction in cardiovascular disease 
risk (56). Mi et al. (141) discovered that the beneficial effects of EGCG 
on obesity and diabetes are attributed to its phosphorylation of AMPK 
and ACC, key enzymes that inhibit lipogenesis. Additionally, EGCG 
improves disruptions in redox balance and mitochondrial function, 
alleviating insulin signaling pathway blockages (57). Ren et al. (142), 
through an intervention in a high-fat diet and streptozotocin-induced 
type 2 diabetes (T2DM) mouse model, confirmed that EGCG reduced 
blood glucose levels and improved insulin resistance in T2DM mice. 
Moreover, EGCG regulated total cholesterol, triglyceride, and 
low-density lipoprotein receptor levels while reducing lipid deposition 
in vascular endothelial cells (58). Clearly, tea not only improves blood 
glucose levels and insulin resistance but also plays a positive role in 
regulating glucose-lipid metabolism and addressing obesity/
overweight conditions (Figure 4).

Polysaccharides, catechins, and theaflavins in tea are considered 
primary contributors to its blood glucose-lowering effects, as they 
improve lipid synthesis, gut microbiota, and glucose transporter 
proteins (59–61). A randomized controlled trial targeting adults with 
metabolic syndrome found that the improvement in fasting blood 
glucose by green tea extract may be attributed to a reduction in blood 
endotoxins, suppression of intestinal inflammation, and decreased 
intestinal permeability (62). Yan et  al. (143) observed that tea 
effectively inhibited weight gain, glucose metabolism disorders, and 
oxidative stress caused by a high-fat diet, while also improving gut 
microbiota composition (63). Green tea was shown to inhibit NF-κB 
pathway activation, which upregulated the expression of Glu2 and 
PPARγ, thereby reducing lipid synthesis and promoting glucose 
transport (64). Theaflavins, at non-cytotoxic doses, significantly 
enhanced glucose uptake in insulin-resistant cells. This activity was 
linked to the upregulation of GLUT4 expression and Akt 
phosphorylation. Moreover, theaflavins mitigated insulin resistance in 
hepatocytes induced by free fatty acids, indicating their potential role 
in improving metabolic abnormalities associated with insulin 
resistance (65).

Furthermore, Hadeel et al. (144) demonstrated that after three 
weeks of treatment with 100–200 mg/dL doses of green tea extract, 
wound-related parameters in the skin of T1DM rats significantly 
improved within 14 days. The intervention regulated the expression 
of microRNAs (miR-21, miR-23a, miR-146a, miR-29b) and apoptotic 
genes (Bax, caspase-3, BcL-2). These findings provide potential 
insights into the role of tea polyphenols in ameliorating apoptosis and 
promoting angiogenesis (66).

3.4 Obesity

Obesity is widely recognized as a significant risk factor for 
cardiovascular diseases (CVDs). Studies indicate a strong association 
between obesity and traditional cardiovascular risk factors such as 
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hypertension, diabetes, and dyslipidemia, with obese individuals having 
markedly higher rates of these conditions compared to those of normal 
weight. Obesity negatively impacts key risk factor levels and 
mechanisms, increasing the risk of CVDs through mechanisms such as 
myocardial dysfunction, insulin resistance, inflammation, and abnormal 
metabolism and hormone secretion by adipose tissue (67–69).

A meta-analysis involving 3,802 participants revealed that green 
tea extract, as a supplementary intervention for cardiovascular 
diseases, effectively improved oxidative stress markers such as 
malondialdehyde and total antioxidant capacity, while also enhancing 
body composition and obesity-related hormones. Unfortunately, the 
dose–response evaluation did not yield optimal results, likely due to 
variations in the quality of evidence included in the analysis (70). 
Joshua et al. conducted a 12-week intervention among 55 overweight 
and/or obese adult participants using a multi-component supplement 
(50 mg forskolin, 500 mg green coffee bean extract, 500 mg green tea 
extract, 500 mg beetroot extract, 400 mg α-lipoic acid, 200 IU vitamin 
E, and 200 mg CoQ10) or a placebo. The trial group showed significant 
reductions in body weight and fat mass, along with improvements in 
obesity-related plasma markers (GDF15, miR-122, miR-34a), 
biomarkers for non-alcoholic fatty liver disease (AST, ALT), and 
resting energy metabolism (71).

Xie et al. (145), in a randomized controlled trial, investigated the 
effects of a 12-week intervention with decaffeinated green tea 
polyphenols (400 mg/day) or an equivalent placebo in obese girls aged 
6–10. The decaffeinated green tea polyphenol group demonstrated 
significant reductions in body mass index, body fat percentage, waist 
circumference, and waist-to-hip ratio, with no adverse effects reported 
during the study period (72). Tea extracts may exert their effects by 

stimulating thermogenesis in brown adipose tissue through the 
interaction between catechin polyphenols and norepinephrine, which 
improves body weight and body fat levels (73). Additionally, the 
efficacy and safety of decaffeinated green tea extract in improving 
obesity and regulating sex hormone secretion in obese women have 
been clinically confirmed (74). Related animal studies have shown that 
the weight control effects of oolong tea extract are dose-dependent 
and unrelated to dietary changes, with the most significant weight 
changes observed at moderate doses (75).

3.5 Autonomic function

Cardiac autonomic function is closely related to coronary heart 
disease, atherosclerosis, and other circulatory system diseases. This 
may be due to the vascular spasms, platelet aggregation, and activation 
of inflammatory responses caused by dysregulation of sympathetic 
and parasympathetic nervous activities, which are common 
characteristics in the pathology of various heart diseases (76). Studies 
have confirmed that flavonoid-rich foods such as tea can inhibit 
excessive sympathetic activity, which may be one of the mechanisms 
through which these substances exert cardioprotective effects (77).

In vivo studies have demonstrated that black tea significantly 
increases the high-frequency power and the low-frequency/high-
frequency power ratio in the electrocardiograms of rats, improving 
heart rate variability and enhancing the balance between vagus and 
sympathetic nerve activity (78). Michelle et  al. (146) observed in 
hypertensive rat models that green tea intervention reduced renal 
sympathetic nerve activity, improved baroreceptor function, and 

FIGURE 4

The mechanisms of tea for CVD risk factors [The 3D structures of Glutathione peroxidase and catalase are from RCSB PDB (94, 95)].
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significantly lowered blood pressure (79). In vitro research by Fujiko 
et al. (147) applied various catechin derivatives to the thoracic aortic 
endothelium of rats. These derivatives inhibited acetylcholine-induced 
endothelium-dependent relaxation to varying degrees, enhanced 
vascular reactivity, and exhibited neuromodulatory effects on vascular 
smooth muscle cells (80).

Heart rate variability (HRV) reflects cardiac autonomic nervous 
system activity and can quantitatively assess sympathetic and vagal 
tone, balance, and disease prognosis (81). Reduced HRV is associated 
with poor cardiovascular outcomes, whereas increased HRV has 
cardioprotective effects (82). Hinton et  al. (148) found that after 
intervention with γ-aminobutyric acid (GABA)-enriched oolong tea 
in 30 subjects, autonomic nervous stability and HRV improved, 
concluding that GABA-enriched oolong tea has beneficial effects on 
HRV and autonomic nervous function. However, due to the inherent 
function of GABA and the lack of further mechanistic studies, it 
remains unclear whether these effects are due to GABA, oolong tea, 
or their combined action (83).

4 Intervention strategies

The intervention strategies section was developed by setting 
keywords such as tea, tea extracts, tea components, cardiovascular risk 
factors, blood glucose, blood lipids, blood pressure, and obesity for 
searches in PubMed and Web of Science. The document type was 
limited to clinical studies, systematic reviews, and meta-analyses 

published between 2010 and 2025. Animal and cell research were 
excluded from the collected literature. Based on the results of the 
collected studies, tea intervention strategies were proposed for 
different cardiovascular risk factors (Figure 5).

In some systematic reviews and meta-analyses, the publication 
dates of the included studies were relatively early and the intervention 
dosages maybe unreasonable. To ensure the safety and scientific 
validity of the recommended strategies, the application dosages also 
referenced the tea safety standards outlined in the MOFCOM-
published “Technical Guide to Export Commodities.”

5 Discussion

This review summarizes the characteristics, chemical 
components, potential cardiovascular benefits, and possible 
mechanisms of tea. It also proposes the vision of utilizing tea as a 
nutritional intervention in primary and secondary prevention of 
cardiovascular diseases (CVDs). On one hand, tea is a widely 
consumed soft drink with low cost, offering good economic value, 
and numerous studies have confirmed the safety of tea 
interventions in patients with cardiovascular diseases. On the 
other hand, tea is rich in bioactive compounds such as tea 
polyphenols, catechins, theanine, and tea polysaccharides. These 
compounds exhibit multiple effects, including lowering blood 
lipids, reducing blood pressure, improving diabetes, and providing 
antioxidant and anti-inflammatory benefits. These attributes align 

FIGURE 5

Intervention strategies for cardiovascular risk factors (Green tea extra-GTE, Black tea extra-BTE).
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with the needs of primary and secondary prevention of CVDs, 
making tea a promising choice for nutritional intervention 
(84–86).

Current tea-related research predominantly focuses on green tea, 
black tea, and individual component extracts, the former primarily 
due to their high catechin or theaflavin content, and the latter due to 
the purity of the extracted components, which facilitates the study of 
specific bioactivities and mechanisms. Although the application of tea 
infusions or extracts in studies has increased, better reflecting daily tea 
consumption, most studies cannot explicitly identify the precise 
source of tea’s therapeutic effects on diseases or symptoms. This may 
be due to the complex and diverse bioactive components in tea leaves 
and the still incompletely understood mechanisms of their 
actions (87).

The chemical composition differences caused by various tea 
varieties and processing methods add complexity to the research. 
Therefore, despite the widespread recognition of the health benefits of 
green and black tea, further in-depth research and exploration are 
required to clarify tea’s therapeutic effects on specific diseases or 
symptoms. The positive effects of tea components on various diseases 
are the main focus of most health-related tea research. Chen et al. 
(149) demonstrated ideal anti-inflammatory effects by inducing the 
production of nitric oxide, iNOS, COX-2, IL-6, and IL-10 in Raw 
264.7 cells using processing techniques of green and black tea applied 
to coffee leaves. This indicates that the positive effects of tea on human 
health may not only come from its inherent chemical components but 
also be influenced by processing methods that alter the content and 
proportion of active ingredients in tea leaves (88).

The FAO report on tea consumption shows that global tea 
production and consumption continue to grow, driven by an 
increasing awareness of tea’s health benefits, with black tea and dark 
tea being the fastest-growing types, primarily in China and other 
Asian countries (89). Additionally, due to the growth environment 
and production methods of tea largely originating in Asia and the 
relatively high number of related studies, research results can vary by 
region and population (90). For example, the dose–response 
relationship between green tea consumption and CAD risk shows a 
significant negative correlation between cardiovascular disease risk 
and green tea consumption in Asian populations, while this 
correlation is not observed in Western populations. It was found that 
an additional cup of tea per day is associated with a 4% reduction in 
CVD mortality, a 2% reduction in CVD events, and a 1.5% reduction 
in all-cause mortality, with higher correlations in elderly individuals 
(91, 92). This situation highlights the lack of broad representativeness 
in the impact of tea on cardiovascular risk factors. Future research 
needs to expand the study’s geographic scope and include subjects 
from different racial groups for further exploration.
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